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August  24 ,  1982

l lemo to Coal  Fi le:

RE: Genwall Coal Company
Corrni tment to Del ta
Geotechnical  Consul tants
Design Reconunendations for Portal

Access Roads
ACT/015/032

Tammy Balkenbush received a phone cal l  f rom Hovik Baghoomian of
De l ta  Geotechn ica l  Consu l tan ts  on  August  23 ,  1982,  concern ing  Genwal l
Coal  Company's portal  access roads. Mr.  Eaghoomian had some concern
as to whether Genwal l  is  adher ing to the recommendat ions made by Del ta
on des igns  o f  the  por ta l  access  roads .  S lop  s tab i l i t y  i s  c r i t i ca l  in
this area and recommendat ions made by Del ta such as not cast ing excavated
mater ia l  over road banks are very important in maintaining slope stabi l i ty .
l r l r .  Baghoonian stated that Del ta did not want to be held l iable for
s lope fai lure i f  these design condi t ions are not being met.  There was
also concern over Genwall not paying Delta for the work done, and
Mr. Baghoomian did not want Genwal l  using their  report  before paying
for the services rendered. The report  was submit ted wi th Genwal l 's
December" 1981 ACR response to the Divisioy o"iLv'\a-M

r ' , /
TAMARA J. BALKENBUSH
RECLAMATION ENGINEER

cc: Tom Tett ing
Wayne Hedberg

TJB: sc
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Augus t  26 ,  L982

t ' l r .  W i l l i a rn  C .  Wo l l en ,  V i ce  P res iden t
Genwal CoaI ComPanY
P.  O ,  Box  1201
Hunt ington,  Utah 84528

Dear  Mr .  Wo l l en :

We  s t i l l  have  no t  r ece i ved  $793 .00  eng inee r i ng  f ees  due  t h i s
o f f i ce  s ince  December  1981 .  As  we  have  d i scussed  w i th  you
on  seve ra l  occas ions ,  t h i s  a rnoun t  i s  f o r  15  ex t ra  repo r t s  and
add i t i ona l  wo rk  you  reques ted  subsequen t  t o  the  i n i t i a l  s tudy .
The repor t  for  the in i t ia l  s tudy was submit ted to  you on
November  27 ,  1981 .  The  repo r t  f o r  add i t i ona l  wo rk  was  sub -
m i t t ed  on  December  8 ,  1981 .

P lease  a l so  no te  tha t  ou r  repo r t s  a re  based  on  the  p re l i r n ina ry
des ign  o f  t he  p roposed  fac i l i t i es  as  was  submi t ted  to  the  so i l s
eng inee r  a t  t he  commencemen t  o f  ou r  f i e ld  s tud ies .  r t  i s  re -
commended that  the so i ls  engineer  be prov ided the oppor tuni ty
to  rev iew  the  f i na l  des ign  and  spec i f i ca t i ons  i n  o rde r  t o
determine whether  any change in  concept  may have had any ef fect
on  t he  va l i d i t y  o f  t he  so i l s  eng inee r r s  r econmenda t i ons ,  and
whe the r  t hose  reconmenda t ions  have ,  i n  f ac t ,  been  imp lemen ted
in  t he  des ign  and  spec i f i ca t i ons .  I f  t he  so i l s  eng inee r  i s  no t
acco rded  the  p r i v i l ege  o f  mak ing  th i s  recommended  rev iew ,  he
can  assume  no  respons ib i l i t y  f o r  m i s i n te rp re ta t i on  o r  n i sapp l i -
ca t i on  o f  h i s  recommenda t ions  o r  f o r  t he i r  va l i d i t y  i n  t he  even t
changes  have  been  made  in  the  des ign  concep t .

We fu r the r  recommend  tha t  a  compe ten t  so i l s  eng inee r  be  re ta ined
dur ing  cons t ruc t i on  to  obse rve  p rope r  imp lemen ta t i on  o f  t he

bt*
Gf,OTT,CHNICAI. CONSULTANTS I NC.

i,fiEeum'$ilgiilj, - : \d i  
AUG; ' (  lg 'z  

( :a

Dtvist0f,t cF
cil,  GAS & t{t i{tN6

Because of  nonpayment ,
I ,  1981  be  re tu rned  t o
purposes unt i l  we have
($100 .30 )  t o ta l i ns  $893

we request  that  our  rePor t  o f  December
us and i ts  contents  not  be used for  any
been  pa id  i n  f u l l  w i th  the  i n te res t
. 30  t o  da te .

Soris .  FoundalronS .  GeolOgy .  Laboratory Tesl ing .Geocnemisl ry '  Mrneratogy



Genwal Coal Company
Augus t  26 ,  L982
Page two

f ina t  des ign  and  spec i f i ca t i ons  and  to  obse rve  changes  i n
subsur face condi t ions d iscussed on page 8 of  our  repor t .

Ve ry  t ru l y  you rs ,

DELTA GEOTBCHNICAL CONSULTANTS

HB/ tp
y'ccz Mr. Vfayne Hedberg

D iv i s ion  o f  o i l ,  Gas  and  l " l i n i ng
S ta te  o f  U tah
424L  S ta te  O f f i ce  Bu i l d ing
Sa l t  Lake  C i t y ,  U tah

Pres i

OETI?
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CEOTg,CHNICAL CONSULTANTS INC.

December 8,  1981

Mr .  l . l i l l i am C.  Wo l len ,  V lce  Pres iden t
Genwal Coa'l Company
P.  0 .  Box  1201
Hunt ing ton ,  Utah  84528

Subject :  Cut S' lopes and Safety Factors for
Porta ' l  Pads and Access Roads to
Genwal Coal  Mine

De l ta  Job  No.  1159

Dear  B i l  1  ,

Th ' i s  le t te r  summar izes  our  p rev ious  recommendat ions  concern ing  cu t  s ' lopes
and cut s lope safety factors for  the proposed access roads and porta ' l
pads .  P lease re fe r  to  our  repor t  da ted  Novembr  27 ,  1981 fo r  de ta  j ' l s .

Mater ia l  to be Cut Recomm.ended S'lope Safety Factor

Competent Bedrock k : l  to  ver t l ca l  The d ip  o f  the  po t .e r i t ia l
s l  i d ing  p l  do€s  r l  upe  awa!
f rom the  proposed a1 ig" r -
ments ;  there fore  rocr r  cu ts
are  cons idered s tab le  and
a numerical  safety f ,actor
aga ins t  s l i d ing  i s
i  nappropr ia te  .

L : l  Same as  above.Fractured Bedrock

Sha l low Sur f i c ia l  Depos i t s  l : l
( less  than 4  fee t  deep)
0ver ly ing  Bedrock

a .  1 .10  to ' l ess  than  I
fo r  the  sha l low sur -
f i c ia l  depos i t s .

b.  Same as above fo ' r^
bedrock.

Soile. Foundations. Goology. Laboralory T€sting .Gaochemistry . Min€ratogy
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CEOTECHNICAL CONSULTANTS I NC

November 27, 1981

I 'h.  t r l i l  l  iam C. t lo l  l  en,  Vice President
Genwal Coal. Company
P.0 .  Box  1?01
Huntington, Utah 84528

Dear  B i l l :

[, le have completed our geotechnical studies for the proposed Genwal Coal
} t ine portal  pads and access road faci l i t ies in accordance with our
agreement of  October 30, 1981. Data gathered dur ing our invest igat ionn
the analyses of  these data along with our conclusions and recommenda-
tions are presented in the attached report,

t , le appreciate the opportuni ty of  working with you on this project .  I f
you  have any  ques t ion ,  p lease ca l l  us .

S incere ly  yours ,' , .

DELTA GEOTECHNICAL CONSULTANTS, INC.-D*j.I ,t?a*
Dav id  T .  P r i ce ,  P .E . '  Ph .D.
Partner

Soils .  Fciundations .Geology .Laboratory Testing 'Geochemistry .  Mineralogy
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INTRODUCTION

This report  presents the resul ts of  a geotechnical  invest igat ion of

the proposed portal  pads and portal  access roads for the Genwal Coal  Mine.

The mine is ' loca ted  in  Cranda l l  Canyon,  wh ich  is  approx imate ly  15  mi les

west of  Hunt ington, Utah. The object ives of  th is study were to evaluate

the subsurface condi t ions at  the s i te and to provide recommendat ions to

aid in the design and construct ion of  the proposed faci ' l i t ies.  The pur-

pose and scope of  work vras discussed with Mr.  Bi l l  t , lo l len of  Genwal Coal

Company dur ing a s i te reconnaissance on October 29,1981. The invest iga-

t ion  inc luded s i te  reconna issance,  l ib ra ry  research ,  subsur face  exp lo ra t ion ,

geologic mapping, 
' laboratory 

test ing,  and preparat ion of  th is report .

PRO.]ECT DESCRIPTION

The pro jec t  i s  near  the  south  center  por t ion  o f  Sec t ion  5 ,  T  16  S,

R 7 l , l ,  Sa' l t  Lake Base and Meridian. Two portal  pads, two access roads to

the portal  pads, and one sediment pond are proposed for construct ion.

Pre ' l im inary  da ta  p rov ided show the  e leva t ions  o f  the ' lower  and upper  por ta l

pads to be 7885.61 and 7940.58 feet respect ively.  The grades for both

access roads were assumed to be 10%. Our calculat ions for  access road cut

depths were based on the assumption that the portals remained level  unt i l

the point  where the portal  began to narrow from 30 feet to the access

road width of  20 feet.  Access road and portal  widths and lengths are

shown on Figure 14 as prepared by Boyle Engineer ing Corporat ion of  Sal t

Lake C i ty .  Us ing  the  above assumpt ions  and the  topograph ica l  map prov ided,

cu ts  up  to  35  fee t  a re  an t ic ipa ted .  We unders tand the  proposed access

roads  and por ta l  fac i l i t i es  w i l l  no t  be  paved bu t  w i l l  be  cons t ruc ted  o f

a  g rave l  sur face  under la in  by  su i tab le  base and subbase mater ia l .

c -1 -
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SITE CONDITIONS

The s i te  i s  s i tua ted  on  a  south  fac ing  s lope be low a  prominant  r idge .

The r idge is  an  ex tens ion  o f  the  mounta in  to  the  eas t .  The e leva t ion  o f

the  r idge var ies  f rom a  h igh  o f  about  10 ,000 fee t  to  a  low o f  a round 7 ,000

feet where the Crandal l  Canyon Creek drains into Hunt ington Creek. The

general  t rend of  the r idge is east-west.  The proposed portal  and access

road faci l i t ies are located at  the base of  th is r idge, between approxi-

mately elevat ions 7940 and 7860 feet.  The mountain s lopes between these

elevat ions vary in steepness from 30 to 40 degrees to over vert ical  where

the bedrock is exposed. The ground surface near the creek is covered by

b lue  spruce,  aspen,  Doug las  f i r ,  and var ious  grasses .  The s teeper  s lopes ,

further uphi l l ,  are less vegetated and are sparsely covered with wheat

grass ,  jun iper ,  and p inyon p ine .  Bou lders  and cobb les  are  a lso  sca t te red

on the higher grounds. Many areas evidence moderate erosion from rapid

runoff  of  snow melt  and rain water.  The erosion areas are also charac-

ter ized by numerous smal l  s lump fai lures,  and were of ten found in a wet

cond i t ion  a t  the  t ime o f  th is  inves t iga t ion  (November  6 ,  1S1) .  Seepage

was found above the haul  road, near stat ion 80+00 and between stat ions

74+00 and 75+80.  Refer  to  F igure  14 .  Seepage shou ld  a lso  be  an t ic ipa ted

in  o ther  a reas  o f  the  proposed excavat ion  dur ing  cons t ruc t ion .

GEOLOGY

Two major geologic format ions were exposed in the area of  the proposed

project :  the Star Point  Sandstone and the Blackhawk Sandstone. The Star

Point  format ion is the lower of  the two and consists of  yel low to grdy,

massive,  c l i f f  forming sandstone of ten in several  tongues separated by

th ick  beds  o f  ye l low to  g ray  s lope fo rming  sha ' le .  The B lackhawk fo rmat ion

-2 -
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cons is ts  o f  a l te rna t ing  s lope and c l i f f  fo rming  un i ts .  The c l i f f  fo rming

uni ts are yel low to gray or whi te sandstones which weather to tan or

yel lowish brown. Some of the sandstone is reddened by the natural  burning

of nearby coal  seams. The slope forming mater ia ls of  the Blackhawk forma-

t ion  cons is t  ma in ly  o f  sha le  w i th  severa l  coa l  bedd ings .  The sha le  i s  so f t

to hard and granular (sandy).  In general ,  the exposed format ions str ike

in a north-east direct ion and dip s l ight ly to the north or away from the

proposed cut s lopes. No faul ts were observed at  the s i te dur ing our f ie ld

i  nves t iga t ion .

SURFACE AND SUBSURFACE SITE EXPLORATION

The f ie ld work port ion of  our study consisted of  a prel iminary f ie ld

reconna issance and a  subsequent  th ree  day  s i te  inves t iga t ion  tha t  incJuded

tes t  p i t  excavat ions ,  so i l  sampl ing  and c lass i f i ca t ions ,  mapp ing  o f  bedrock

outcrops and seepage areas, and observat ions of  general  s i . te condi t ions.

Data f rom the surface reconnaissance is shown on Figure 14.

Three test  p i ts were excavated at  the proposed si te.  Because of  access

d i f f i cu l t ies  our  tes t  p i t  excavat ions  were  l im i ted  to  the  lower  e leva t ions .

Sha ' l low tes t  p i ts  were  hand excavated  a t  h igher  e leva t ions ,  The backhoe

excavated test  p i ts ranged in depth f rom seven to th i r teen feet.  The sub-

so i l s  were  c lass i f ied  in  the  f ie ld  and re la t i ve ly  und is tu rbed and d is tu rbed

samp' les were taken from the test  p i ts and sent to our laboratory for  fur ther

examinat ion  and tes t ing .  The subso i l  cond i t ions  are  d iscussed under  the

SUBSURFACE CONDITIONS sect ion of  th is report .

a

LABORATORY TESTING

t 
A laboratory program was conducted to fur ther ident i fy the sampled

subso i ls ,  and to  de termine subso i l  p roper t ies  fo r  use  in  eng ' ineer ing

o -3 -
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ana lys is .  Gradat ion ,  A t te rburg  l im i ts ,  na tura l  mo is tu re  and dens i ty ,  and

Proctor densi ty tests were performed to accompl ish our object ives.  The

resu ' l t s  o f  these tes ts  a re  shown in  F igures  12  th rough 13 .  The so i l

parameters  used in  our  s l id ing  b lock  (o r  mudf low)  s tab i l i t y  ana lys is  a re

shown on F igure  7 .

SUBSURFACE CONDITIONS

Three d is t inc t  subso i l  cond i t ions ,  f rom an eng ineer ing  s tandpo in t ,

exist  a long the proposed raodway and portal  a l ignments ' .  The three types

of  subso i l  cond i t ions  are :  (1 )  a reas  o f  exposed bedrock ,  (2 )  a reas  where

bedrock  is  covered by  10  to  40  inches  I  o f  sur f i c ia l  depos i ts ,  and (3 )

areas  covered by  15  fee t  +  o f  a l luv ium depos i ts .  Tes t  p i t  3  ind ica ted

the  a l luv ium cons is ted  main ly  o f  s i l t  and  f ine  grave l  be tween 0  to  4  fee t ;

dense si l ty sand with some gravel  and cobbles between 4 and 12 feet;  and

boulders wi th s i l ty  sand to the bottom of the excavat ion.  Area 2 surf ic ia l

depos i ts  cons is ted  o f  s i l t y  sand w i th  g rave l ,  and cobb les .  The a l luv ium

depos i t s . (a rea  3  so i l s )  a re  ma in ly  loca ted  be low e leva t ion  7860 ,  wh ich  i s

in the area of  the haul  road. No major cuts for  the portal  pads or access

roads  are  an t ic ipa ted  in  a rea  3  type  subso i ' l  cond i t ions .  The lower  access

road is  expec ted  to  be  in  a rea  2  type  subso i l  cond i t ions ,  and a l l  o f  the

upper access road and both portal  pads are expected to be in area 1 and 2

type subso i l  cond i t ions .

CUT SLOPE RECOI{',IENDATIONS

The fol lowing cut s lopes are recommended for the proposed access roads

and portal pads. T$ra';.{Pd.tri l ff indttlons are based on'oui' 'observation of

surface and subsurfacen;;ggnditions, a sliding block type slope stabil{ty

analysis and our'experience with similar soil qqn{ti$,ff i!

-4-
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Cut  S lope  (H :V)

Competent Bedrock

Fractured Bedrock

Sur f i c ia l  Depos i ts  less  than 4  fee t  deep
(area 2 type)

Surf ic ia l  Deposi ts greater than 4 feet  deep
(area 3 type)

l -* :1 to vert ical

\ : t

Cut s lope prof i les for  four di f ferent locat ions are shown on Figures

2 through 5.  These prof i les indicate typical  surface and subsurface con-

di t ions that may be expected along the proposed al ignments. .  The prof i les

also show some of the problems associated with f lat ter  excavat ions such

as  1 :1  cu t  s lopes ,  As  shown on F igures  4  and 5 ,  a  1 :1  cu t  s lope cou ld

undercu t  the  upper  access  road.  The f la t te r  s lopes  w i l l  a lso  unnecessar i l y

scar  the  h i l l s ide ,  and c rea te  la rge  eros ion  pa ths .  F la t te r  s lopes  w i l l

a lso increase the cost of  construct ion.  lde,  therefore,  do not recommend

cut s lopes f lat ter  t6.n l -" :1,  except under the condi t ions out l ined in our

recommendat ions above.

ROADWAY CROSS-SECTION AND DRAINAGE RECOI4MENDATIONS

Control  of  surface runoff  and rock fa l ls f rom higher elevat ions,  in

our opinion, are the two most cr i t ical  factors to be incorporated in the

design and construct ion of  the proposed faci t i t ies.  0neontfol led surface

runoff wll l saturate'sur,f{cla} d*poslts, partfcularly tn the dr€as of'+".:

shal low bedrock,  and wl l l  cause maJor s l ides (or mud f lows) in these areas.

These s l ides  no t  on ly  wou ld  de lay  the  mine  opera t ions ,  bu t  cou ld  cause

major damage to men and equipment.  The resul ' ts of  our osl ld ing block"

slope stabil lty analysesi.:rhlch confirms our opinlon, "ars' presented 6n

F igure  7 ,  Rock  fa l l s ,  on  the  o ther  hand,  a re  unpred ic tab le .  Rock  fa l l

-5 -
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cou ld  occur  any  t ime o f  the  year  due to  weather ing  o f  the  overhang ing  c l i f f s '

and eros ive  fo rces  caus ing  the  s t randed rocks  to ' loosen and ro l l  downward .

Both  prob ' lems,  in  our  op in ion ,  can  be  min imized by  prov id ing  a  d ra inage (o r

rock  fa l l  d i t ch)  as  i l l us t ra ted  be low.  Deta i l s  o f  the  d i tch  cons t ruc t ion

are  presented  on  F igure  6 .

avel surface uph i l l  s ide
cut  s lope

s lope to  d ra in

No scale
dra inage and rock  fa l l
control ditch

TYPICAL ROADWAY CROSS SECTION

fo l low ing  des ign  and cons t ruc t ion  de ta i ' l s  shou ld  a lso  be  observed:

The cons t ruc t ion  ac t iv i t ies  w i ' l l  unavo idab ' l y  a l  te r  and b l  ock  the

natural  drainage paths along the proposed al ignments.  l , le recom-

mend that culverts or other drainage means be provided for these

areas .

(2) The roadway should be graded toward the dra' inage (or rock fa l1)

di tch to prevent ponding of  water in the roadway.

The

(1 )
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(3 )  The dra inage d i tch  shou ld  be  paved or  p roper ly ' l i ned  w i th  a

sui tab' le mater ia l  to prevent penetrat ion of  water into the

subsoi l  s or surf ic ia l  deposi ts.  t r lhere the roadway is under-

la in  by  c lays tone or  imperv ious  sands tone,  d i tch  l in ing  w i l l

no t  be  requ i red .

(4) The excavated mater ia l  should not be dumped over the downhi l l

s ide  o f  the  cu ts  as  th is  w i ' l l  l ower  the  s tab i l i t y  o f  the

h i  I  I  s ide .

(5 )  The dra inage d i tch  shou ld  be  c leaned and main ta ined per iod i -

cal ly to insure that the system remains funct ional  at  a l l

t imes .

(6) The natura' l  soi l  cover and vegetat ion should be protected as

much as possible to prevent erosion

EI'{BANKI.IENTS

Embankments wi l l  be required where the proposed al ignments cross

several  draws as shown by Figure 14. ' : ' i

constructed.af s6tfdy:,Ef&vetr,,ly.,imatarlals shoutd be stable on ?:1 slopes if

thc following necolmendat{ofis are followed: '"

(1 )  Remove a l l  topso i l  and weak or  loose sur f i c ia l  depos i ts  under -

ly ing the embankment areas.

(2 )  As  s ta ted  ear l ie r  in  th is  repor t ,  p rov ide  proper ly  s ' i zed  cu lver ts

in the natura' l  drainage areas to prevent water f rom ponding

aga ins t  o r  penet ra t ing  in to  the  embankments .  Cu lver ts  shou ld

be founded on we1l compacted soi ls or on bedrock,

(3) Compact al l  embankment soi ls to 95% of the maximum laboratory

dry densi ty as determined by ASTM D-1557-7A method,

a

o

o

a

I

-7 -



o

a

I

I

LIMITATIONS AND PROJECT INSPECTION

Our subsurface explorat ion program consisted of  three test  p i ts and

several  shal low, hand excavated test  holes,  Our surface reconnaissance

consisted of  mapping of  bedrock outcrops and water saturated areas. How-

ever,  considerable var iat ion may st i l l  occur between the sampled and

mapped Tocat ions,  This report  does not ref lect  any mater ia l  var iat ions

which might occur between these observed locat ions,  Var iat ions in subsoi l

condi t ions are somet imes suff ic ient  to necessi tate design modif icat ions.

tl le, therefore, recormend that a competent soils engineer be retained to

per iod ica l ' l y  inspec t  the  excavat ions .

DELTA GEOTECHNICAL CONSULTANTS, INC.

Dav id  T .  P r i ce ,  P .E . ,  Ph .D.
Partner(..r\,'$)*r.Q';,

Hov ik
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LL P I W DD OTHER TESTS

?2. I 3 .1

NP

7.3 98 .4

-200=50.8

Onll,
TEST PIT NO. 1

ELEVATIoN: 7784

-0

-5

-10

F
U
U
u

=
?

U

SOIL OESCRIPTION

. . T . .

;:i:t

CUAL:  waste  f rom o ld  mrne

SAND AND SILT (SP-ML),  medium
dense,  wet  to  mo is t ,  f ine
gra ined,  tan

SAND (SP) ,  s i l t y ,  g rave11y ,
med ium dense to  dense,  mo is t
to  d ry .  S l igh t l y  ca lca reous .

JoB No 1169

LOG OF TEST PIT

rrcune 8
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TEST PIT NO. 2

EI-EVATTON: 7780 -.ry

LL PI w OD OTHER TESTS

-0

-5

-10

IJJ
u,

z
f

t-

uJ

SOIL DESCRIPTION

y'::.

*

#
SAND (SM) ,  s i l t y  w i t h  some  c l ay .
Med ium dense ,  we t  t o  mo is t .
Roo ts  to  2 '  6 "  dep th .

SAND (SP)  w i t h  g rave l ,  cobb les ,
and  bou lde rs ,  dense .

. ' . ' : . . '
,...:1.j',

JoB No 116 9

LOG OF TEST PIT

FTGuRE 9



OnlrD
TEST PIT NO. 3

ELEVAnoH 7838

l l PI w DD OTH€R TESTS

- 0

-5

-10

-15

F
U
Lu
u

T
F

u

SOII DESCFIPTION

T0PS0IL :  S i ' l t  and  f ine  sand.
Roots .

S ILT (ML) ,  w i th  f ine  grave l  ,
med ium dense,  d ry .

SAND (S l ' l ) ,  s i l t y  w i th  some
grave l  and cobb les ,  dense,  d ry .
A few boul  ders.

BOULDERS in
dense,  d ry .

s i l t y  sand ,  ve ry

t
li
/,,

{u't

JoB No 1169

LOG OF TEST PIT

1 nF IUUNtr  I  U
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KEY TO TEST PIT

RELATIVE DENSITY (SANO & SILT)

VEFY LOOS€ LESS THAN 4 BLOWS / FOOT
LoosE 4 TO 10 ELOWS / FOOT
M€DIUM DENSE IO TO 30 BLOWS / FOOT
OENSE 30 TO 50 BLOWS / FOOT
VERY OENSE MOR€ THAN SOBLOWS / FOOT

coNslsrENcY (cLAY)

VERY SOFT IESS THAN 2 BLOWS i FOOT
soFT 2 TO 4 BLOWS/FOOT
MEDTUM STIFF 4 rO I Btows / Foo'f
STIFF 8 TO 15 BLOWS / FOOT
VERY STIFF 15 TO 30 ELOWS / FOOT
HARO MORE THAN 50 BLOWS i FOOT

LL
PI
w
DD
NP
-20o

@

ASBREVIATIONS

- Lroulo LIMIT (96)
. PLASTIC INDEX
. NATURAL MOISTURE CONTENT (%)
. ORY OENSITY (PCF}
- NONPLASTIC
. PERC€NT PASSING NO 2OO SIEVE
- UNCONFINED COMPRESSION STRENGTH (PSF)
. FRTCTION ANGLE (DEGFEES)
-coHESloN (PsF)

N0TE: Test pi ts were excavated by
a backhoe on November 5,
1981 .

IOlI2 INDICATES THAT IO EXAMPLE TYPICAL:
OF 140 LB. HAMMER FALLING
30 IT.ICH€S WERE FIEOUIRED

Y (CL), Sar6y, Stitf,
. Itown

TO DRIVE

WA
TAELE AND NUMB€B OF
DAYS AFTER DRIILING
MEASUREMENT TAKEN
DEPTH AT WHICH HOLE CAVED

STURBED SHELBY TUBE

/ l z
UNOISTURBED SPLIT
BARR€L OR CALIFORNIA
TYPE SAMPLER

OISTUFBED OR BAG SAMPLE

PRACTICAL RIG REFUSAL

TOPSOIL
ORGANIC
SOILS

CLAY

FILL
MAN.MADE

GRAVEL
CLEAN
OR SANOY

GRAVEL
CLAYEY
SANDY

GRAVEL
SITTY
SANDY

CONGLO-
MERATE

CLAYSTONE
WEATHERED

SILTSTONE
WEATHERED

SANOSTONE
WEATHERED

CLAYSTONE
SILTSTONE
SANDSTONE

SAND
CLAYEY

SAND
SILTY

lffi33lH'
lE![|cuerss

BOULDERS
COBBLES T

T
r o B  N o  1 1 6 9

-  ^ ,  , ^ -  1 1F l L t U t r t r  I l
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COMPACTION TEST RESULTS
corpAcrroi l  TEsr pRocEDuR€ ASTI,! D 598-70, Method C
SAxPLE oF  s i ' l t y ,  g rave l1y ,  sand
FRoM Tes t  P i t  1  oep rx  4 '  -  8 '

JOB  N0 .  i 169

O
N0TE:  Th i s  da ta  app i  i es
to  Sed imen t  Pond  Area .  Do
no t  use  fo r  access  road
material s control .

2t

CRADATIOI {  TEST RESULTS

ru.  or"  orr r r r r  ( tc . r r1]5.Q
or?rrur r.orr?. cor?. rtrl3 .5
I t l c l t l c l t lo r

oa l l l?v  ( r .c . t .  I

tot3tut[-orY olf , trw cutv€t
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